Increased angiogenesis in the uterine cervix associated with human papillomavirus infection.
We studied the relationship between angiogenesis (using the CD34 antibody), the presence of human papilloma virus (HPV) infection, HPV E6 protein expression and the accumulation of p53 protein at various phases of tumour progression in the uterine cervix. Expression of CD34, p53 and HPV E6 protein was evaluated by immunocytochemistry. Presence of the mutant p53 was detected using a mutant specific ELISA, and the type of HPV was determined by the Polymerase Chain Reaction. A total of 230 cervical tissue samples were analyzed and included 40 cases of apparently normal cervical epithelium, 37 low grade squamous intraepithelial lesions (SILs), 43 high grade SILs, 36 well-differentiated squamous cell carcinomas (DSCC), 31 moderately differentiated (MDSCC) and 43 poorly differentiated carcinomas (PDSCC). There was an excellent correlation between the extent of angiogenesis and histological abnormality (r = 0.912, p = 0.000004). The least extent of angiogenesis was seen in normal cervical tissue and low grade SILs where the mean (low power) intra lesional vascular density (ILVD) was 12 +/- 1.13 and 25.66 +/- 5.20, respectively. In high grade squamous intraepithelial lesions (SILs), the mean ILVD value was 80.84 +/- 25.57. In well-differentiated squamous cell carcinomas (WDSCC's) the mean value was 144.22 +/- 28.67 while in moderately differentiated squamous cell carcinomas (MDSCC's) the mean value was 166.29 +/- 34.95 and in poorly differentiated tumours (PDSCC's) 192.42 +/- 27.98. The extent of angiogenesis also correlated to presence of HPV (r = 0.505, p = 0.00001). Increased CD34 expression was associated with the presence of HPV types 16 and 18. A similar correlation was also evident in HPV, 16/18 infected cases expressing the E6 protein (r = 0.612, p = 0.000001). CD34 expression also correlated well with p53 accumulation (r = 0.859, p = 0.000002). Presence of HPV infection significantly correlated with the extent of histological abnormality (r = 0.467, p = 0.00001). Expression of E6 also showed this significant correlation (r = 0.644, p = 0.00002). Accumulation of p53 was significantly more elevated in HPV 16-infected lesions (r = 0.518, p = 0.00001) and E6-expressing cells (r = 0.650, p = 0.000004). Only 12 of the 230 cases analyzed showed presence of the mutant p53 protein. Angiogenesis appears to increase with histological abnormality in the uterine cervix. Angiogenesis also appears to be influenced by high risk HPV infection, the expression of the E6 transforming protein and the p53 tumour suppressor protein.